Synthesis and antibacterial bioactivities of cationic deacetyl linezolid amphiphiles.
Bacterial infections cause various life-threatening diseases and have become a serious public health problem due to the emergence of drug-resistant strains. Thus, novel antibiotics with excellent antibacterial activity and low cytotoxicity are urgently needed. Here, three series of novel cationic deacetyl linezolid amphiphiles bearing one lipophilic alkyl chain and one non-peptidic amide bond were synthesized and tested for antimicrobial activities. Several compounds showed excellent antibacterial activity toward drug-sensitive bacteria such as gram-negative bacteria Escherichia coli (E. coli), Salmonella enterica (S. enterica) and gram-positive Staphylococcus aureus (S. aureus), Enterococcus faecalis (E. faecalis). Moreover, these amphiphilic molecules also exhibited strong activity against drug-resistant species such as methicillin-resistant S. aureus (MRSA), KPC (Klebsiella pneumoniae carbapenemase) and NDM-1 (New Delhi metallo-β-lactamase 1) producing carbapenem-resistant Enterobacteriaceae (CRE). For example, the MICs (minimum inhibitory concentrations) of the best compound 6e, ranged from 2 to 16 μg/mL and linezolid ranged from 2 to >64 μg/mL against these strains. Therefore, 6e is a broad-spectrum antimicrobial compound that may be a suitable lead as an antibiotic. The molecule 6e were found to function primarily by permeabilization and depolarization of bacterial membranes. Importantly, bacterial resistance against compound 6e was difficult to induce, and 6e was stable under plasma conditions and showed suitable activity in mammalian plasma. Thus, these compounds can be further developed into a potential new class of broad-spectrum antibiotics.